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IN THE CLAIMS 

This listing of claims will replace all prior versions, and listings, of claims in the 
application: 

Claim 1 (Currently Amended): A supersensitive nuclear magnetic 

resonanc e (NMR) imaging apparatus comprising: 

a sample chamber positioned to receive a biosample for image analysis at a 
predetermi ned spqtifll resolution; 

a superconducting magnet formed of laterally divided spit magnets , and a 
gradient magnetic field coil arranged to generate a gradient magnetic field in a 
horizontal direction for irradiation to the biosample in the sample chamber and? 

a -Ht gM req uonoy emitt i n g co il , and 

a roco i ving co il , a solenoid type detection antenna arranged to detect a NMR 
sMgnpl Qbtajn^dfrom the sample under irradiation of the gradient magnetic field for 
image analysis. 

wherein athe biosample, including at least one of cells, organic tissues, and 
laboratory small animals, is inserted in athe sample chamber of generally 1 to 30 mm 
in diamete r at a center of the gradient magnetic field . tfte-superGendu oting magn e t i s 

by sa i d magnot i s genera ll y horizonta l , tho roco i v i ng coil is in tho form of a solenoid 
eettr th e biosamp le is ins e rt e d f rom a direction orthogonal to the direction of the 
magnetic field in a generally vortical d i rect i on , and position information is applied to 
the NMR signal by the gradient magnetic field and th e spatia l r e so l ut i on in i mag i ng of 
tho b i osomplo is - not moro than ono - tonth of a co ll that forms tho b i osamplo . 
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Claim 2 (Currently Amended): A supersensitive nuclear magnetic 

resonance imaging apparatus according to Claim 1, wherein a stationary magnetic 
field generated by the superconducting magnet is not l oss than 1 1 T, a nd-mere 
preferably, not less than 14.1 T, variations per hour in Proton nuclear magnetic 
resonance frequencies due to variations in tfag^stationary magnetic field is not more 
than 1.0 Hz, and the uniformity of the stationary magnetic field in thea sample space 
is not more than 1.0 Hz in Proton nuclear magnetic resonance frequencies. 

Claim 3 (Currently Amended): A supersensitive nuclear magnetic 

resonance imaging apparatus according to Claim 1 , wherein the 

imaging predetermined spatial resolution is not more than 1 micron. 

» 

Claim 4 (Currently Amended): A supersensitive nuclear magnetic 

resonance imaging apparatus aosording to Cla i m 1 . comprising: 

a sample chamber positioned to receive a biosamole for image analysis at a 
predetermi ned spatial resolution: 

a superconducting magnet formed of laterally divided spit magnets, and a 
gradient magnetic field coil arranged to generate a gradient magnetic field in a 
horizontal direction for irradiation to the biosample in the sample chamber: and 

a receiving coil arranged to detect a NMR signal obtained from the sample 
uncjer irradiation of the gradient mpqnetiq fiqld for image analysis, 
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wherein the biosamole. including at least one o f cells, organic tissues, and 
laboratory small animals, is inserted in the sample chamber of generally 1 to 30 mm 
In diameter at a center of the gradient magnetic field, from a direction orthogonal to 
the direction of the magnetic field, and 

wherein the receiving coil is formed o f one of oxide high temperature 
superconducting materiah-ef^and magnesium diboride, and the-coil temperatures 
are between 5 K and 40 K inclusive. 

Claim 5 (Currently Amended): A supersensitive nuclear magnetic 

resonance imaging apparatus according to Claim 2, wherein i maging the 
predetermined spatial resolution is not more than 1 micron- 
Claim 6 (Currently Amended); A supersensitive nuclear magnetic 
resonance imaging apparatus according to Claim 2, transm i ss i on o f wherein protein 
information network informat i on in toe-organic tissues of the biosample can be 
imaged as two-dimensional or three-dimensional image information. 

Claim 7 (Currently Amended): A supersensitive nuclear magnetic 

resonance imaging apparatus accord i ng to C l aim 2, comprisina: 

a sample chamber positioned to receive a biosample for image analysis at a 
predetermined spatial resolution; 

a superconducting jnagpgLfan ne ^ g^ 

gradient magnetic field coil arranged to generate a gradient magnetic field in a 
horizontal direction for irradiation to the biosamole in the sample chamber: and 
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a receiving coil arranged to detect a NMR signal o btained from the sample 
under irradiation of the gradient magnetic field for Image analysis. 

wherein the biosample. includi ng at least one of cells, organic tissues, and 
laboratory small animals, is inserted in the sample chamber of generally 1 to 30 mm 
in diameter at a center of the gradient magnetic field, from a direction orthogonal to 
the direction of the magnetic field: 

wherein a stationary magnetic field generated by the super conducting magnet 
is not less than 14.1 T. variations per hour in Proton nuclear magnetic resonance 
freouencies due to variations in the stationary magnetic field is not more than 1 .0 Hz, 
and the uniformity of the stationary magnetic field in a sample space is not more than 
1.0 Hz in Pro ton nuclear magnetic resonance freouencies: and 

wherein the receiving coil is formed o f one of oxide high temperature 
superconducting materiah-e^e f and magnesium diboride, and the-coil temperatures 
are between 5 K and 40 K inclusive. 

Claim 8 (Currently Amended): A supersensitive nuclear magnetic 

resonance imaging apparatus acGOfd i ng - to - G l a i fn - aj Comprising: 

a sample chamber positioned to receive a biosample for image analysis at a 
predetermined spatial resolution: 

a superconducting maonet formed of laterally divided spit magnets, and a 
gradient magnetic field coil arranged to generate a gradient magnetic field in a 
horizontal direction for irradiation to the biosample in the sample chamber and 

a receiving coj| arranged to detect a NMR signal obtained from the sample 
Mndqr irradiation of the gradient magnetic field for imgge analysis, 
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wherein the biosamole, including at least one of cells, organic tissues, and 
laboratory small animals, is inserted in the sample chamber of generally 1 to 3 0 mm 
in diameter at a center of the gradient magnetic field, from a direction orthogonal to 
the direction of the magnetic field: 

wherein the predetermined spatial resolution for image analysis of the 
biosamole i s not more than 1 micron; and 

wherein the receiving coil is formed o f one of oxide high temperature 
superconducting material, er-e fand magnesium diboride, and the-coil temperatures 
are between 5 K and 40 K inclusive. 

Claim 9 (Currently Amended): A supersensitive nuclear magnetic 

resonance (NMR) imaging apparatus comprising: 

a sample chambe r positioned to receive a protein sample for image analysis 
at a predetermined spatial resolution; 

a superconducting magne t formed of laterally divided split magnets , and a 
gradient magnetic field coil arrange_d_to_generate a gradient magnetic field in a 
horizontal direction for irradiation to the protein sample in the sample chambers and 

a high frequency emitting co il , and 

a r e re i v i naeo ttsolenoid type detection antenna arranged to detect a NMR 
signal obtained from the protein sample under irradiation of the gradient magnetic 
field for image analysis . 

wherein athe protein sample dissolved into liquid water or tho l i ke is inserted 
into a sample tube, the superconducting magn e t-i s- foFm ed^rf- lotoral l y div i ded sp li t 
magn e t s , tho d i rect i on of th o magnet i c fie l d generated by sa i d magnet i s g e n erally 
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horizonta l , tho receiving coi l is in tho form of a sol e noid - soi l , the s ample is ins e rt e d 
and placed in the sample chamber from a direction orthogonal to the direction of the 
gradient magnetic field-i n - a genera l ly vort i ca l d i re c tion , a high qual i ty protein crystal 
can be grown In the gradient magnetic field, the predetermined spatial resolution 
be i ng s ufficient for obs e rv iR eis obtained for observation of the surface property of the 
protein crystal when the protein dissolved in the liquid is crystallized, thea growing 
velocity and arrowing surface of the crystal can be observed on site by the nuclear 
magnetic resonance imaging, and the-crystal growth conditions can be adequately 
controlled by obtained information. 

Claim 10 (Currently Amended): A supersensitive nuclear magnetic 

resonance imaging apparatus according to Claim 9, wherein a stationary magnetic 
field generated by the superconducting magnet is not le ss than 1 1 T, and mor e 



resonance frequencies due to variations in the_stationary magnetic field is not more 
than 1.0 Hz, and the uniformity of the stationary magnetic field in thea sample space 
is not more than 1 .0 Hz in Proton nuclear magnetic resonance frequencies. 




less than 14.1 T, variations per hour in Proton nuclear magnetic 



Claim 11 (Currently Amended): 



A supersensitive nuclear magnetic 



resonance imaging apparatus according to Claim 9, wherein the 



imaQm Qpmd_etemiined spatial resolution is not more than 1 micron. 



Claim 12 (Currently Amended): 



A supersensitive nuclear magnetic 



resonance imaging apparatus according to Claim 9, wherein 




protein 
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information netwo rk informat tefHn the-organic tissues of the protein sample can be 
imaged as two-dimensional or three-dimensional image information. 

Claim 13 (Currently Amended): A supersensitive nuclear magnetic 

resonance imaging apparatus accord i ng to Claim 9,compfising: 

a sample chamber positioned to recei ve a protein sample for image analysis 
at a predetermined spatial resolution: 

a superconducting magnet formed of laterally divided split m agnets, and a 
gradient magnetic field coil arranged to generate a gradient ma gnetic field in a 
horizontal direction for irradiation to the protein sample in the sample chamber: and 

a receiving coil arrange d to detect a NMR signal obtained from the protein 
sample under irradiation of the gradient magnetic field for image analysis,. 

wherein the protein sample dissolved into liguid is inserted into a s ample tube, 
and placed in the sample chamber from a direction orthogonal to the direc tion of the 
gradient magnetic field, a protein crystal can be grown in th e gradient magnetic field: 

wherein the predetermined spatial resolution is obtained for observation of the 
surface property of the protein crystal when the protein dissolved in the liquid is 
crystallized, a growing velocity and a growing surface of the crystal can be observed 
on site by the nuclear magnetic resonance imaging, and crystal growth conditions 
can be controlled bv obtained information: and 

wherein the receiving coil is formed o f one of oxide high temperature 
superconducting material, e^e fand magnesium diboride, and the-coil temperatures 
are between 5 K and 40 K inclusive. 
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Claim 14 (Currently Amended): A supersensitive nuclear magnetic 

resonance imaging apparatus according to Claim 10, wherein i mag l ng the 
predetermined spatial resolution is not more than 1 micron. 

Claim 15 (Currently Amended): A supersensitive nuclear magnetic 

resonance imaging apparatus according to Claim 10, transrrrtssief^Miei^in protein 
information Bet w efk^n formation in the-organic tissues of the protein sample can be 
imaged as two-dimensional or three-dimensional image information. 

Claim 16 (Currently Amended): A supersensitive nuclear magnetic 

resonance imaging apparatus according to C l a i m 10. comprisinq: 

a sample chamber positioned to receive a protein sample for image analysis 
at a predetermined spatial resolution; 

a^Barcgndygtipg magnet formed of laterally divided split magnets, and a 
gradient magnetic field coil arranged to generate a gradient magnetic field in a 
horizontal direction for irradiation to the protein sample in the sample chamber; and 

a receiving coil arranged to detect a NMR signal obtained from the protein 
sample under irradiation of the gradient magnetic field for image analysis, 

wherein the protein sample dissolved into liouid is inserted into a sample tube, 
and placed in the sample chamber from a direction orthogonal to the direction of the 
gradient magnetic field, a protein crystal can be grown in the gradient magnetic field, 
the predetermined spatial resolution is obtained for observation of the surface 
property of the protein cr ystal when the protein dissolved In the liquid is crystallized, 
q growing velocity apd a growing surface of the crystal cap be observed on site by 
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the nuclear magnetic resonance imag ing, and crystal growth conditions can be 
controlled bv obtained information; 

w^rftin a stationary magnetic fie ld generated by the superconducting magnet 
is not less than 14.1 T. variations per hour in Proton nuclear magnetic resonance 
freouencies due to variations in the stationary m agnetic field is not more than 1 ,0 Hz, 
and the uniformity of the stationary magnetic field in a s ample space is not more than 
1.0 Hz in Proton nuclear magnetic resonanc e frequencies: and 

wherein the receiving coil is formed o f one of oxide high temperature 
superconducting material-er-efcmd magnesium diboride, and the-coil temperatures I 
are between 5 K and 40 K inclusive. 

Claim 17 (Currently Amended): A supersensitive nuclear magnetic 

resonance imaging apparatus record i ng to C l a i m 11. comprising: 

a sample chamber positioned to receive a protein sample for image analysis 
at a predetermined spatial resolution: 

a superconducting maanet formed of laterally divided split magnets, and a 
gradient magnetic field coil arranged to generate a gradient magnetic field in a 
horizontal direction for irradiation to the protein sample in the sample chamber: and 

a receiving coil arranged to detect a NMR signal obtained from the protein 
sample under irradiation of the gradient magnetic field for image analysis. 

wherein the protein sample dissolved into liquid is inserted into a sample tube, 
and Placed In the sample chamber from a direction orthogonal to the direction of the 
gradient magnetic field, a protein crystal can be grown in the gradient magnetic field: 
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wherein the predetermined spatial resolution is n ot more than 1 micron. 
enabling observation of the surface prop erty of the protein crystal when the protein 
dissolved in the liquid is crystallized, a growing veloc ity and a growing surface of the 
crystal can be observed on site bv the nuclear magnetic resonance imaging, and 
crystal growth ccnditions can be controlled bv obtained infor mation: and 

wherein the receiving coil is formed o f one of oxide high temperature 
superconducting material^epe fand magnesium diboride, and the-coil temperatures 
are between 5 K and 40 K inclusive. 
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